A major trend in physics at present is to push the realm of quantum physics well into the macroscopic world. In the case of photon systems the analysis of fundamental phenomena, such as wave-particle duality, for a macroscopic e.m. field requires a spatially multimode treatment. The topic of entangled two-photon imaging (EPI) provides an ideal kamework for such a discussion. The theory of EPI was pioneered by Klyshko and stimulated a number of key experiments; recently a systematic theory has been formulated by the Boston group (see [ I ] and references quoted therein). All these papers concern the microscopic regime of single-photon pair detection in the parametric down-conversion process. In this work we formulate a theory for EPI that holds for arbitrary gain and encompasses also the case in which a macroscopic number of photons are detected in each pulse.
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First of all, we demonstrate that a hndamental property of type II parametric down-conversion is that the signal and idler fields exhibit spatial quantum entanglement both in the far field and in the near field. Precisely, in the far field there is an ideally perfect correlation between signal and idler photon numbers detected from areas symmetrical with respect to the pump beam propagation direction, whereas in the near field there is perfect correlation between the number of signal photons and idler photons detected from the same area. Calculations are performed both on the basis of an analytical approach, in the limit of cw and plane-wave pump, and of a numerical analysis, valid in the realistic case of Gaussian and pulsed pump.
Next, we focus on the compact imaging scheme shown in the figure. In the path of the S (signal) beam there is an object, which is detected by a single point-like detector Ds. The I (idler) beam is observed by an array of detectors D,. The distance z in the idler arm can be varied; we focus on the cases assume that the object is a double slit. The scheme of the z=fand z=2f, where f is the focal length. For definiteness, we figure is related to some experiments reported in this field
If the I field is not detected, there is no possibility of observing the interference fringes of the double slit, as it can be explained by simple ''which path" argument. However. in order to make fringes visible, it is enough to correlate the s beam measurement to the space-resolved measurement of the I field in the z=f configuration. This procedure exploits the spatial S/I entanglement in the far field. We obtain a general scenario that holds for arbitrary gain, which shows that all the wave-particle phenomena, observed in the microscopic case, persist in the macroscopic domain. Moreover, we show that in the z=2f configuration the correlated detection of the S/I fields allows to reconstruct the image of the object, i.e. the double slit image, instead of its Fourier transform. This result follows from the spatial SA entanglement in the near field. Most important is the combination of the :=f and the z=2f rcsults, which requires the simultaneous presence of spatial correlation both in the near and in the far field. We show that this set of results cannot be reproduced by replacing the pure EPR state with a "classical" mixture. This is important in connection with a recent imaging experiment [ 2 ] which exploits classical correlation instead of quantum entanglement. 
